This paper discusses the development of cylindri cal wound metalIzed-fIlm capacitors of nominal 2 yF, 500 V rating that have energy densities greater than 0,1 J/g. This density is about a factor of 20 better than capacitors of similar ratings commonly used in spacecraft power conditioners.
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It has been repeatedly shown experimentally that the intrinsic dielectric strength of a polymeric film Is between k.8 χ 10 6 V/cm (12 kV/mil) and 7.2 χ 10^ V/cm (18 kV/mil).
In theory an extremely high energy density capacitor is feasible; however, there are several reasons why high energy densities have not been achieved at this nominal rating. First, for 500 V applied, many materials are not made thin enough to allow the development of large Internal electric fields. Second, flaws in the dielectric film itself limit the applied field that can be reliably used. Finally, most manufacturing processes yield components so imperfectly configured that they fall well below the voltage limitations of even the Imperfect di electric.
In the end, both of the last two types of defects result in electrical failure. Thermal failure from dielectric heating would not be expected at these voltages and powers.
Polysulfone (PS) and polyvinlIdene fluoride (PVF2) were selected as dielectrics. Single film PS capacitors of 0.2 J/g (uncased) were made of 3·75 ym material. Single film PVF2 capacitors of 0.19 J/g (uncased) were made of 6.0 ym material. Partial dis charge measurements were made at room temperature, and capacitance and dissipation factor measurements were made over the ranges of 25°C to 125°C and 120 Hz to 100 kHz. Nineteen of twenty PVF2 components survived a 2500 hour dc plus ac life test. Failure analyses revealed that most failures occurred at wrinkles, but some edge failures were also seen. A 0.989 g case was designed. When the case was combined with the PVF2 component, a finished energy density of 0.11 J/g was achieved. Development work is continuing to further increase the energy density of these small capacitors, with a goal of achieving 0.4 J/g in the uncased com ponent. Core designs are being selected to avoid wrinkling due to the core. A capacitor winder was designed and built which provides much flexibility in controlling the winding operation. Constant dynamic film tension is used to avoid wrinkling in the capacitor. Data on components fabricated using this machine are presented.
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